Mesothelin-mediated targeting of adenoviral vectors for ovarian cancer gene therapy.
Adenoviruses (Ads) are efficient gene transfer vehicles, but Ad-mediated gene therapy for ovarian cancer remains limited in vivo by inefficient and nonspecific gene transfer. Mesothelin (MSLN), a cell surface glycoprotein, is overexpressed in ovarian cancer but not in normal tissues except mesothelial cells. Therefore, MSLN is an attractive candidate for transcriptional and transductional targeting in the context of ovarian cancer gene therapy. We evaluated the expression of MSLN mRNA and MSLN surface protein in ovarian cancer cells. Ads containing the MSLN promoter driving reporter gene expression were created and tested in ovarian cancer cell lines and purified ovarian cancer cells isolated from patients. To evaluate transductional targeting, we used an Ad vector containing an Fc-binding domain within the fiber protein, which served as a docking domain for binding with anti-MSLN immunoglobulins. Both RT-PCR and flow cytometry revealed high MSLN gene and protein expression in ovarian cancer cells. The MSLN promoter was activated in ovarian cancer cells, but showed significantly reduced activity in normal control cells. Transductional targeting of Ads via anti-MSLN antibody increased transgene expression in ovarian cancer cells. This report describes the use of MSLN for transcriptional as well as transductional targeting strategies for ovarian cancer gene therapy.